Purpose: In this study we aimed to investigate the incidence and effect of Acinetobacter baumannii infection on mortality in elderly patients admitted to intensive care unit. Materials and methods:We retrospectively investigated the medical records of elderly patients (>65 years) treated for more than 48 hours in our intensive care unit between 2013-2014. Defined risk factors in patients with or without A. baumannii infection were compared. Results: Medical records of one hundred and four patients mean age of patients was 77.1±6.9 were investigated. Most common nosocomial infection was ventilatory associated pneumonia in patients with A. baumannii infection (62.5%). Urinary catheter insertion was the most common invasive intervention (99%). Invasive interventions for instance; central venous catheterization, urinary catheter, mechanical ventilation and nasogastric tube insertion are defined as risk factors for A. baumannii infection, only mechanical ventilation is defined as independent risk factor (p=0.001). Mortality rates were significantly higher in patients infected with A. baumannii than non-infected patients (p=0.026). Conclusion: We showed that nosocomial A. baumannii infection leads higher mortality rates (p<0.05). Elderly patients prone to infections so this group of patients need to be evaluated as special patient population. All precautions have to be taken in order to avoid nosocomial infections and decrease mortality rates.
Introduction
A rising percentage of elderly is going to increase in many countries of the world. Increase in elderly population results in increased elderly patients in intensive care unit (ICU) [1] . Defects in immunity, chronic co-morbidities, decreased tolerance to treatments secondary to anatomic and functional alterations facilitate development of infectious disease in this patient group. As a result elderly patients stay in ICU longer and suffer from nosocomial infection (NI) more commonly [2] . In our country the ratio of elderly in the population was 4.6% in 1980 while 7.5% in 2012. Worldwide data is similar to data from Turkey. Estimated ratio of elderly to overall population is twenty percent [3, 4] .
Acinetobacter species are opportunistic, obligate aerobic, nonfermentative gram negative patogen bacillaries.
Thirty two different genomic species were defined and Acinetobacter baumannii is the most common nosocomial infection agent [5] . This pathogen can be isolyted from many different materials and survive in non-suitable hospital environment for a long time [6] . A. baumannii species have intrinsic resistance to many antibiotics and also development of rapid resistance has been reported [7] . Increased resistance development and infection incidence are main difficulties in managing Acinetobacter infections [8] .
Nosocomial infections in elderly increases mortality rates [4, 9, 10] . Recently increased nosocomial infections with A. baumannii in ICU have been reported however there is no study investigates effects of A. baumannii infections in elderly [11] . In this study we investigated A. baumannii infection rates and effects on mortality in elderly patients stayed more than 48 hours in our ICU.
Materials and Methods
This study was conducted in intensive care units in Denizli State Hospital. There are 38 ICU beds in these third stage ICU's. We retrospectively investigated the records of patients admitted in ICU between January 2013 and January 2014 with active prospective surveillance. We enrolled patients >65 years (defined as elderly according to World Health Organization (WHO) and stayed more than 48 hours in ICU [12] . Patients infected with A. baumannii at admission were excluded. Demographical data, underlying diseases, duration of ICU stay, applied invasive interventions, diagnoses at admission, nosocomial infections and mortality rates were noted. Nosocomial infections were diagnosed using criterias established by Centers for diseases control and prevention (CDC) [13] .
Statistical analysis was performed using SPSS software (SPSS version 16, Chicago, IL). Definitive statistics (frequency, percentage distrubition) were used in order to analyse data.
Qualitative data were analysed with chi-square test while quantitative data of independent groups were analysed with t test. Correlation and regression tests were used to measure riskfactors. In correlation analysis for mortality p<0.20 up to the variables (central venous catheterization, ventilatory associated pneumonia, urinary infection taract nasogastric tube, Acinetobacter) was taken to the regression model.
Results
One hundred and seventy two patients that treated more than 48 hours in ICU were enrolled in the study. Sixty eight of these were under 65 years old so this group was excluded from study. Mean age of patients was 77.1±6.9 years and 56 (53.8%) of them were female. Charecteristics and clinical features of patients were shown in Table 1 . Cerebrovascular disease was the most common underlying disease. Most frequent symptom at admission was respiratory failure. Urinary catheter was inserted in ninenty nine percent of patients. Most frequent isolated nosocomial infection agent was A. baumannii 56 (53.8%) while Pseudomonas aeruginosa 16 (15.3%) was the second most common isolated agent. Urinary tract infection has been taken the first place between NI's while ventilatory associated pneumonia (VAP) was the second most common form of NI 45 (43.3%) ( Table 1) . A. baumannii infection was developed in 56 patients (53.8%). There was no significant difference between gender. Characteristics of patients with/without A. baumannii infection were shown in Table 2 . Higher percentage of mechanical ventilation (MV) and central venous catheter usage were found in association with A. baumannii infections (p<0.05). Ventilatory associated pneumonia 35 (62.5%) was the most common NI in patients with A.baumanni infection while in non-infected group urinary tract infection (UTI) 31 (64.6%) was the most NI. Mortality rate was 44 (78.6%) in patients infected with A. baumannii. We found significant difference between two groups in terms of mortality rates (p<0.05) ( Table 2) .
A. baumannii was found as an independent risk factor for mortality (p=0.026). Regression analyse revealed that A. baumanni infection is related with higher mortality risk than non infected patients. Another risk factor associated with increased mortality risk was nasogastric tube insertion (p=0.003). Multivariate analyse showed that MV is an independent risk factor for A. baumannii infection (p=0.001). Other variables age, gender, ICU stay, central venous catheter insertion, total parenteal nutrition (TPN), chronic diseases-were not identified as independent risk factors for Acinetobacter infection and mortality.
Discussion
Identifying risk factors for development of A. baumannii infections in elderly as likely in other age groups is essential in order to infection control and decreasing NI related mortality as true for other age groups of patients.
Percentage of elderly patients in our ICU was 60% while this ratio changes between 45-50% in similar studies [14] . Nosocomial infections in elderly ICU patients is a common problem. According to NNIS reports the NI ratio as 54% in elderly population [15] . There are several studies showed advanced age as a risk factor for developing NI [16, 17] . Contrary several studies showed no positive correlation between advanced age and NI however they showed higher mortality rates in patient with NI [4, 9] . Kaye et al. [9] showed that blood stream infections in elderly lead increased mortality hospital stay and costs. Similarly another study showed no correlation between advanved age and increased VAP incidence however authors reported higher mortality rates in elderly patients suffered from VAP [10] .
A. baumannii infection has become a life threatened factor for ICU patents in Asian, European countries and also in our country during recent years [11] . Studies showed that A. baumannii infection was an important factor that lead increased mortaliy and morbidity rates in ICU [18, 19] . However several other studies showed A. baumannii infections alone were not related with increased mortality rates [20] . Daniels et al. [21] showed no correlation between higher mortality rates and A. baumannii infection in surgical ICU patients. Turkoglu et al. [22] showed higher mortality rates in patients with hematological malignancies infected with A. baumannii although infection was not an independent risk factor alone. Our results showed higher mortality rates in elderly patients infected with A. baumannii. This result is correlation with studies accepted A. baumannii as an independent risk factor for mortality [22] .
Most common forms of NI in ICU of country hospitals are VAP, UTI and bloodstream infection (BSI). However in our ICU most common form is UTI while VAP and BSI are following UTI. This can be explained with high UC usage in our hospital. Common result of all studies is when more invasive intervention applied NI incidence increses [4, 23] . Ventilatory associated pneumonia incidence increases 10-20% with ICU stay longer than 48 hours and infection is associated with increased mortality and hospital stay [8, 10] . Most common A. baumannii associated VAP infectious state is and BSI [5, 24] . Other clinical states are UTI, skın and soft tıssue infections, wound infections and secondary meningitis [25] .
In our study most common A. baumannii associated NI was VAP. Respiratory failure and tracheal intubation facilitate A. baumannii colonisation that followed by bacteriemia [8] . Blot et al. concluded that VAP incidence in elderly is similar with other age groups however hospital stay costs and mortality rates are significantly increases in this patients [10] . Defined risk factors for A. baumannii infection are invasive interventions long ICU stay, advanced age nasogastric tube insertion, broad spectrum antibiotic regimens and TPN [22, [24] [25] [26] . In our study only MV was found as an independent risk factor for A. baumannii infection development.
The differences in study designs ICU patterns and patient status can result in different study results. Decreasing the frequency of applied invasive interventions is an important precaution in terms of avoiding infections. There are several limitations of our study. First this is a single centered study. The second one APACHE II scores have not being used to investigate mortality rates. An important finding of this study is to determine the A. baumannii infection as an independent risk factor for higher mortality rates.
In conclusion we can conclude that A. baumannii infection leads increased mortality rates in elderly patients. Several factors include increased antibiotic resistance difficult environment eradication arise difficulties during treatment process. Several factors have to be kept in mind in order to decrease A. baumannii associated infections and mortality rates. Strictly attending infection control precautions, to be aware of weakened immune system of elderly, decreasing the use of broad spectrum antibiotic regimens, using agent specific antibiotics and avoiding unnecessary invasive interventions may result in decreased A. baumannii associated NI and mortality.
